(19) Japanese Patent Office 

Publication of Unexamined Patent Applications 
(11) JP-A 48-76592 

(43) Date of Publication: October 15, 1973 

(21) Patent Application No. 46-74616 

(22) Filing Date: September 27, 1971 

Request for examination: not requested (total 4 pages) 
JPO Reference Number: 7003 4A 

6514 4A 

(52) Japanese Classification: 113 E6 

113 A2 

1 . Title of the Invention 

Compositions for Measurement of Urinary Bacteria and 
Method for Measurement 

2. The Number of Invention Claimed in Claims: 2 

3. Inventors 

Shichiro Kakimoto (and other 3 persons) 

35-29, North 15, West 14, Kita-ku, Sapporo, Hokkaido 

4. Patent Applicant 

Daiichi Pure Chemicals Co., Ltd. 

Edobashi 3-1, Nihonbashi, Chu-o-ku, Tokyo, Japan 
Representative: Ken-ichi Kohno 

5. Representative 

Patent Attorney (6870) 

Yoshi-cho 1-3, Nihonbashi, Chu-o-ku, Tokyo, Japan 



1 



Specification 

1. Title of the Invention 

Compositions for Measurement of Urinary Bacteria and 
Method for Measurement 

2. Claims 

( 1 ) A method for measuring the number of urinary bacteria 
which comprises incubating urine with a 
2, 3-diphenyl-5- (2-thienyl) -tetrazolium halide and a 
buffering agent capable of adjusting the medium at pH 7.5-8, 
and then determining occurrence of color for counting the 
number of urinary bacteria. 

(2) A composition for use in measurement of the number 
of urinary bacteria comprising a 

2, 3-diphenyl-5- (2-thienyl) -tetrazolium halide and a 
buffering agent capable of adjusting the medium at pH 7.5-8. 

3. Detailed Description of the Invention 

A variety of methods for rapidly testing the number of 
urinary bacteria of 10 5 cells/ml or more by chemical means have 
been devised. These chemical methods include a 

2, 3, 5-triphenyltetrazolium chloride (hereinafter abbreviated 
to as TTC) test, nitrite method, catalase method, as well as 
a method for measuring urinary glucose. Among these methods, 
TTC test is considered to be a most reliable method, but it 
is not useful for urgent judgment since it requires much time 
over 4 hours for a culture test, and the extent of its use is 
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considerably limited. This is a disadvantage of these methods. 
In addition, the number of urinary bacteria is considered to 
be 10 5 cells/ml or more; the detection limit of the TTC test, 
however, is 10 6 cells/ml or more when the culture is conducted 
in a usual condition at 37°C for 4 hours; thus, this test is 
insufficient in its sensitivity, too. 

In this situation, the present inventors investigated 
in various ways in order to remove these disadvantages and found 
that the use of 2, 3-diphenyl-5- (2-thienyl) -tetrazolium halide 
(hereinafter, when the halogen is chlorine atom, abbreviated 
to as STC) is very effective in discrimination of urinary 
bacteria at an early stage in comparison with the so far used 
TTC. 

The present invention was completed based on this finding. 
In the method of the invention, STC is used in place of TTC, 
and the method is characterized by rapidly detecting the 
urinary bacteria of 10 5 cells/ml or more. 

The detection method for urinary bacteria according to 
the invention is based on that STC (I) is readily reduced by 
dehydrogenase present in urinary bacteria to form a 
water-insoluble red or reddish violet pigment 
2, 3-diphenyl-5- (2-thienyl) -formazan (II) . 
Reaction Scheme 

(I) -> bacterium (dehydrogenase) - (II) 
(wherein X represents a halogen atom) 
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STC is reduced more easily than other homologues of 
tetrazolium compounds, for example, 2, 3, 5-tetrazolium 
chloride, neotetrazolium chloride, and 

alpha-naphthyltetrazolium, by a dehydrogenase of urinary 
bacteria, for example, Escherichia coli, Proteus, Klebsiella 
and other gram-negative bacilli; thus, STC is very effective 
in discrimination of bacterial urine. In addition, STC has 
no growth inhibitory effect for bacteria; this is a great 
character of STC since there is no influence on the growth of 
bacteria during incubation. 

According to the invention, a urine sample is added to 
an alkaline buffer in which STC has been dissolved, and 
incubated at 37°C for 30 minutes or longer to determine the 
coloring of formazan of reddish violet or occurrence of deposit 
That is, when there is 10 5 cells/ml or more of bacteria, formazan 
is'generated within a very short period of time, by which the 
urine sample is diagnosed to contain bacteria. 

The diagnostic agent of the invention comprises STC and 
an alkaline buffer. The alkaline buffer includes sodium 
hydrogen phosphate or potassium hydrogen phosphate, or 
alternatively sodium hydrogen phosphate or potassium hydrogen 
phosphate and sodium dihydrogen phosphate or potassium 
dihydrogen phosphate. The composition of the diagnostic agent 
may preferably be made so as to contain 0.08-1 mg, particularly 
0.15 mg of STC for 2 ml of sample urine. The alkaline buffer 
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may preferably be used in an amount with which the sample urine 
is adjusted at pH 7.5-8; particularly, it is appropriate to 
use 20-55 mg of sodium hydrogen phosphate. 

The diagnostic agent of the invention has to be prepared 
aseptically in view of its character; so, a bacterial 
filtration method can be utilized, or alternatively it is 
possible to utilize high-pressure steam sterilization since 
STC is stable to heat. The diagnostic agent according to the 
invention may be in any form of aqueous solutions or freeze 
dried powder derived from the aqueous solution. 

A urine sample to which had been added a certain amount 
of Escherichia coli or Proteus vulgaris was added to an STC 
solution prepared according to the invention, and its detection 
sensitivity was compared with that of TTC test. In a case of 
the bacterial number 1.0x10 s cells/ml, STC produced reddish 
brown deposit of formazan after the lapse of 4 hours in both 
bacteria, allowing the determination of the number of bacteria. 
On the other hand, in the TTC test conducted in the same manner, 
formation of the formazan could not be recognized even after 
the lapse of 5-6 hours, not allowing determination of the 
bacterial number in urine containing approximately 10 5 
cells/ml. In addition, it was found that STC produced reddish 
brown formazan more rapidly than TTC, and when the number of 
bacteria is in the same level, STC generates color more rapidly 
than TTC by 30 minutes to 2 hours or more. For example, when 
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the number of bacteria in urine is 10 6 cells/ml, the time 
required for generation of formazan was 2 hours for STC in 
contrast with 4 to 5 hours for TTC. When the bacterial number 
is 10 7 cells/ml, the result was 30 minutes for STC and 1 hour 
for TTC. Particularly, when the bacterial number is small, 
STC is characterized in that the detection speed is much quicker 
than that by TTC. 

As mentioned above, the measuring agent and method of 
the invention have a very important significance because 
bacterial urine can be discriminated exactly and at an early 
stage . 
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